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Background: Hip fractures in the elderly are signiﬁcant with mortality. Most of the deaths occur during
the early period after the operation. Hence, deﬁning the risk factors may assist in preventive measures.
The aim of this study is to determine the risk factors for mortality in elders with fracture hip in one year
after hospitalization.
Methods: This study included 195 elderly and ambulatory patients before fracture who receiving surgery
for hip fracture at a medical center of Southern Taiwan for non-pathologic hip fractures from August 2011
to December 2013. Patients were treated with hip arthroplasty or open reduction internal ﬁxation (ORIF).
Participants' demographic, medical characteristics and functional status were collected at this study.
Patients were followed for one year after surgery or until death.
Results: In total, 39 patients died during the one-year period. Patient survival was 91.4% at one month,
and 79.9% at one year. The predictors of one-year mortality that remained in the ﬁnal Cox's proportional
hazard regression model were COPD (chronic obstructive pulmonary disease) (HR: 6.5), diabetes (HR:
4.0), solid tumors with metastasis (HR: 6.5) and Type of operation (HR: 3.3). Additionally, COPD was a
strong predictor of death in this cohort.
Conclusion: This study showed that THR, COPD, diabetes, and solid tumors with metastasis were asso-
ciated with an increase in one-year mortality in aged with fracture hip.
Copyright © 2016, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).1. Introduction
With an increasing geriatric population worldwide, the number
of hip fractures has been increased from 1.7 million in 1990 to 6.3
million in 20501. In Taiwan, hip fracture represents a major health
care problem, with the percentage of persons aged 65 and older
expected to increase from 11.2% in 2012 to 39.4% in 20602. Hipre that they have no conﬂicts
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es/by-nc-nd/4.0/).fractures are associated with a high mortality rate and loss of in-
dependence in elderly6. The total one-year mortality rate ranges
from 10% to 45%6. The risk factors include age, gender, type of
surgery, number and type of comorbidities (Charlson Comorbidity
Index, CCI) of elderly patients4,5. While age, type of surgery, and the
CCI are well established risk factors, gender has been reported as a
controversial factor. In some studies, male gender has been sug-
gested to be associated with increased rates of mortality10, others
report no difference between genders1,12.
Comorbidity represents a higher risk of mortality in aged with
fracture hip11. A history of congestive heart failure (CHF), chronic
obstructive pulmonary disease (COPD), dementia, cancer, and ma-
lignancy increase the risk of mortality after hip fracture in elderly12.
Patients with an intertrochanteric fracture (ITF) were found to haveicine. Published by Elsevier Taiwan LLC. This is an open access article under the CC
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Fig. 1. The ﬂowchart shows data collection's time schedule.
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in elderly13. Arthroplasty is associated with higher mortality rates
than internal ﬁxation14.
The CCI score can be used to estimate the probability of death
within one year15. Functional status is one of the most used in-
dicators to predict mortality after hip fracture. This study aimed to
investigate the factors affecting the one-year mortality in hip
fracture patients aged 65 years or older. Predicting these risk factors
could help the professional healthcare provider to improve the
clinical management.
2. Materials and methods
2.1. Design and sampling
We conducted a 12-month follow-up evaluation of patients
admitted to the orthopedic wards of Kaohsiung Veterans General
Hospital, a tertiary teaching hospital in southern Taiwan. From
August 2011 to December 2013, patients admitted for surgical
intervention of hip fractures were recruited after they gave full
consent to participate in the study. Informed consent was ob-
tained from all patients, and the local ethics committee of the
hospital approved the study. Inclusion criteria were elderly pa-
tients aged 65 years and older, previously ambulatory and at least
1-year postoperative follow-up if they survived, living within
30 min distance by taxi of the hospital for convenience follow up,
having surgery due to FNF or ITF, were treated with hip arthro-
plasty (Total and partial hip replacement) or ORIF and discharged
home instead of to a long-term care facility. Patients with path-
ological fractures and insufﬁcient or inconsistent preoperative
data were excluded.
For patients who met the inclusion criteria, the nursing staff
collected the demographic data frommedical charts and caregivers,
including age, gender, and diagnosis, type of operation, physical
function status scale before fracture (PFSS, a total range of scores
between 0 and 18, with higher scores indicating greater indepen-
dence)16, comorbidities by using CCI, a total range of scores be-
tween 0 and 33, with higher scores indicating a more severe
comorbidity burden21, when patients admitted; and collected the
length of hospital stay when patients discharged. At one month,
and one year after discharge, nursing staffs went to the home of
each patient for a face-to-face interview to evaluate PFSS. Patient
survival in the follow-up period was calculated for each individual
from the date of admission until the date of death everymonth. The
ﬂow of data collection is shown in Fig. 1.
Sample size was calculated with a-level 0.05, power is 80%,
detecting a difference between survival rates of 0.60 and 0.40, we
need 194 participants17. In our study, among 195 patients, we
approach 187 patients in one month (8 patients died), and
ﬁnished 156 patients in one year (39 patients died), the response
rate is 80%.
2.2. Data analysis
Statistical analyses were performed by SPSS statistical software
version 22 for Windows (IBM Corp., Armond, New York, USA).
Continuous variables were presented as mean and standard de-
viations (SDs), with independent t-test performed to compare the
differences between survived and dead. Categorical variables were
presented as count and percentages, with chi-square or Fisher's
exact tests for comparisons, appropriately. KaplaneMeier analysis
with log-rank test was performed to compare the differences of
mean survival time. Univariate and multivariate Cox proportional
hazard models were performed to investigate which factors were
associated with one-year survival. Factors had signiﬁcantassociation with survival were included in multivariate analysis.
Since the CCI score included 19 risk factors, the CCI score and the
risk factors were analyzed separately.3. Results
3.1. Demographics
Data from 195 patients (without any datamissing) were used for
analysis. After one year, there were 156 patients left. The mean age
was 81.7 ± 7.8 and 76.9 ± 8.6 years for males and females,
respectively. The mean length of hospital stay was 9.9 ± 4.0 days. In
all, 8 patients who died within 30 days and 39 patients who died
within one year after hip fracture surgery. Operation type, CHF,
COPD, diabetes, and CCI were presented signiﬁcantly associated
between subjects survived and dead during one year of surgery. The
percentage of operation type of partial arthroplasty was higher in
subjects dead during one year compared with those survived.
Subjects with CHF, COPD, diabetes, and higher CCI score had
signiﬁcantly higher association with mortality. There were no sig-
niﬁcant associations with mortality in the other factors (Table 1).
The mean survival time at one year was 281.0 ± 103.5 days (95%
Conﬁdence Interval [CI] ¼ 244.7e283.7) (Fig. 2). The results of
KaplaneMeier survival analysis were presented in Table 2. The
mean survival time was signiﬁcantly low in subjects with CHF,
COPD, diabetes, type of operation, CCI score >2, and tumor with
metastasis (p < 0.05). No signiﬁcant associationwith survival in the
other factors (p > 0.05) (Table 2).
The results of univariate and multivariate Cox proportional
hazard models were presented in Table 3. Factors had signiﬁcant
association with survival were included in multivariate analysis.
Since the CCI score included 19 risk factors, the CCI score and the
risk factors were analyzed separately. For univariate analyses, the
hazards of mortality were signiﬁcantly higher in operation type of
hip arthroplasty comparedwith the type of ORIF; subjects with CHF
had signiﬁcantly higher hazard of mortality than those without;
subjects with COPD had signiﬁcantly higher hazard of mortality
Table 1
Characteristics of study patients according to mortality within one year of surgery
for hip fracture (N ¼ 195).
Variables No (%) p-Value
Survived Died
Gender 0.977
Male 81 (80.2) 20 (19.8)
Female 75 (79.8) 19 (20.2)
Diagnosis 0.210
ITF 66 (93.0) 5 (7.0)
FNF 90 (72.6) 34 (27.4)
Operation type 0.032
ORIF 63 (88.7) 8 (11.3)
THR 24 (60.9) 15 (39.1)
Partial arthroplasty 41 (61.5) 25 (38.5)
Comorbidity 0.892
No 33 (89.2) 4 (10.8)
Yes 123 (77.8) 35 (25)
MI 0.994
No 146 (79.8) 37 (20.2)
Yes 10 (83.3) 2 (16.7)
CHF 0.002
No 147 (82.6) 31 (17.4)
Yes 9 (52.9) 8 (47.1)
Diabetes 0.002
No 127 (84.7) 23 (15.3)
Yes 29 (54.4) 16 (45.6)
COPD 0.044
No 141 (80.1) 35 (19.9)
Yes 15 (78.9) 4 (21.1)
Solid tumor <0.001
Without metastasis 151 (83.0) 31 (17.0)
With metastasis 5 (38.5) 8 (61.5)
CCI <0.001
&2 124 (87.9) 17 (12.1)
S3 32 (59.3) 22 (40.7)
Variables Survived Died p-Value




156 4e43 10.7 ± 6.2 39 5e70 11.8 ± 11.7 0.119
Age (years) 156 65e98 80.1 ± 8.4 39 65e98 77.5 ± 8.6 0.141
CCI 156 0e6 1.2 ± 1.5 39 0e7 3.1 ± 1.9 <0.001
a PFSS 156 1e18 11.1 ± 4.5 39 1e18 11.7 ± 5.0 0.639
b PFSS 187 0e18 6.0 ± 5.8 8 0e18 6.0 ± 5.8 0.613
ITF: Intertrochanteric fracture; FNF: Femoral neck fracture; ORIF: Open reduction of
internal ﬁxation; THR: Total hip replacement; MI: Myocardial infarction; CHF:
Congestive heart failure; PAD: Peripheral artery disease; CAD: Coronary artery
disease; COPD: Chronic obstructive pulmonary disease; CCI: Charlson Comorbidity
Index; SD: Standard deviation; CCI: Charlson Comorbidity Index.
a PFSS score before admission.
b PFSS score in one month after discharged.
Fig. 2. The graph shows a KaplaneMeier survival curve for elderly with hip fracture.
Table 2
Results of KaplaneMeier survival analysis with log-rank test.
Patient characteristic No. died/total Mean survival
time ± SE (days)
p-Value
Gender 0.807
Male 20/101 314.2 ± 13.9
Female 19/94 315.8 ± 13.1
Diagnosis 0.143
ITF 5/71 332.5 ± 12.3
FNF 34/124 305.1 ± 13.1
Comorbidity 0.772
No 4/37 320.2 ± 21.3
Yes 35/158 313.7 ± 10.9
MI 0.958
No 37/183 316.4 ± 9.8
Yes 2/12 295.14 ± 43.8
CHF 0.002
No 31/178 319.5 ± 9.8
Yes 8/17 270.6 ± 37.7
Type of operation 0.047
ORIF 8/63 335.7 ± 10.9
THR 15/24 297.1 ± 14.8
Partial Arthroplasty 25/41 296.8 ± 10.8




No 35/176 324.1 ± 9.3
Yes 4/19 229.3 ± 38.7
Diabetes 0.002
No 23/150 324.8 ± 9.5
Yes 16/45 282.8 ± 25.1
Solid tumor <0.001
Without metastasis 31/182 323.6 ± 9.0
With metastasis 8/13 205.5 ± 58.4
CCI <0.001
&2 17/141 341.1 ± 25.9
S3 22/54 275.1 ± 32.4
SE: Standard error; ITF: Intertrochanteric fracture; FNF: Femoral neck fracture; MI:
Myocardial infarction; CHF: Congestive heart failure; ORIF: Open reduction of in-
ternal ﬁxation; THR: Total hip replacement; COPD: Chronic obstructive pulmonary
disease; CCI: Charlson Comorbidity Index.
One Year Mortality After Hip Fracture 209than those without; subjects with diabetes had signiﬁcantly higher
hazard of mortality than those without; subjects with tumor
metastasis had signiﬁcantly higher hazard of mortality than those
without; higher CCI score was associated with higher hazard of
mortality (Table 3).
For multivariate analysis without CCI joined, the hazards of
mortality were signiﬁcantly higher in operation type of hip
arthroplasty compared with the type of ORIF after adjusted CHF,
COPD, diabetes, and tumor metastasis (adjusted HR ¼ 3.5, 3.3,
p ¼ 0.024, 0.017). Subjects with COPD had signiﬁcantly higher
hazard of mortality than those without, after adjusted operation
type, CHF, diabetes, and tumor metastasis (adjusted HR ¼ 6.5,
p ¼ 0.002). Subjects with diabetes had signiﬁcantly higher hazard
of mortality than those without, after adjusted operation type, CHF,
COPD, and tumor metastasis (adjusted HR ¼ 4.0, p ¼ 0.001). Sub-
jects with tumor metastasis had signiﬁcantly higher hazard of
mortality than those without, after adjusted operation type, CHF,
COPD, and diabetes (adjusted HR ¼ 6.5, p < 0.001). CHF did not
signiﬁcantly associate with mortality, after adjusted the other
factors.
Formultivariate analysis with CCI joined, the hazard of mortality
was signiﬁcantly increased with CCI score increased (adjusted
HR ¼ 1.5, p < 0.001), after adjusted operation type and tumor
metastasis. No signiﬁcant association with mortality was found in
operation type and tumor metastasis, after adjusted the other
factors (Table 3).
Table 3
Signiﬁcant results of univariate and multivariate Cox proportional hazard models.
Univariate Multivariate 1 Multivariate 2
HR (95% CI) p-Value HR (95% CI) p-Value HR (95% CI) p-Value
Operation type
ORIF/THR 2.6 (1.0e6.6) 0.042 3.5 (1.2e10.6) 0.024 2.2 (0.9e5.7) 0.092
ORIF/Partial arthroplasty 2.4 (1.0e5.5) 0.041 3.3 (1.2e8.9) 0.017 1.9 (0.8e4.5) 0.157
CHF
No/Yes 3.4 (1.5e7.9) 0.004 1.9 (0.71e5.22) 0.199
COPD
No/Yes 3.2 (1.32e7.94) 0.011 6.5 (1.97e21.39) 0.002
Diabetes
No/Yes 2.8 (1.42e5.67) 0.003 4.0 (1.8e8.83) 0.001
CCI group
2/>2 4.8 (2.39e9.56) <0.001
CCI 1.5 (1.29e1.78) <0.001 1.5 (1.22e1.73) <0.001
Solid tumor
Without/with metastasis 4.6 (1.83e11.5) 0.001 6.5 (2.31e18.41) <0.001
COPD: Chronic obstructive pulmonary disease; HR: Hazard ratio; CI: Conﬁdence interval.
Multivariate 1 model included Operation type, CHF, COPD, DM, and Solid Tumor.
Multivariate 2 model included Operation type, and CCI as continuous variable.
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Ozturk et al.3 found mortality rates for elderly hip fracture pa-
tients within 12months of 24%. Bass et al.10 reportedmortality rates
for elderly hip fracture patients were 8.9%, and 29.9% within one
month and 12 months, respectively. The current study found the
death rates were 9.6% and 20.1% in one month and 12 months,
respectively. The result similar to those studies.
In our study, we found there is no difference in mortality be-
tween genders. The result is consistent with some studies3,10, and
different with some studies8,9. The reasons might be the studies'
participants 75e80% hip fractures occur in women8,9, and in our
study the occurrence are similar between genders. Therefore, the
relationship between gender and mortality risk remains
controversial.
The age of the patient was a signiﬁcant predictor of mortality,
which is also stated by most of previous survival studies7,24. High
rates of mortality have been previously reported in elderly patients
after hip fractures. We found the age is not a signiﬁcant factor in our
study, there's different with others'. It might be those study's par-
ticipants are older (mean age was 88.9 years) than current study
(mean age was 79.4 years). In those studies indicated that being 85
years or older was associated with a higher incidence of
mortality7,24 compared to those under 85 years of age.
Although some study did not ﬁnd any relationship between
comorbidities and mortality25, we found comorbidities were
related with increased mortality, which is similar to that in many
studies13,26. Ahmad18 found higher mortality in the 70% of hip
fracture patients who had one or more associated systemic dis-
eases, but this associationwas not statistically signiﬁcant (p > 0.05).
Lefaivr et al.19 found that having one or more comorbidities was
associatedwith a negative impact onmobility20. Most of the studies
discussed the CCI in hip fracture patients' mortality; few showed
the mortality among morbidity relationship respectively. In this
study, we separate every morbidity to evaluate their association
with mortality. We found CHF, COPD, diabetes, solid tumors with
metastasis are signiﬁcant with mortality. But in multivariate anal-
ysis, only COPD and diabetes are signiﬁcant with mortality.
The prevalence rate of COPD in Taiwan is higher than that of
World average, either for male or female27. The 1-year mortality in
persons with hip fracture and COPD was approximately 3e6 times
greater than those without hip fracture, which is consistent with
some studies28,29. Most of COPD persons are either current orformer smokers with aged. It is difﬁcult to separate the effects of
smoking from the effects of COPD. The healthcare provider should
educate the COPD patients who have smoking quit smoking for
their health. Some suggest that increased use of regional anesthesia
and urgent scheduling of hip fracture surgery may improve out-
comes for patients with COPD29.
Diabetes is a risk factor for osteoporosis, which is a crucial risk
factor of hip fracture. The incidence rates of hip fracture in patients
with diabetes ranged from 8.02 to 12.5130. The risk of hip fracture
mortality increased among patients with diabetes30. Finding of the
study is similar to previous study30.
Patient CCI has been found to signiﬁcantly associate with mor-
tality in patients with hip fracture who had chronically ill19,20.
Another study identiﬁed the CCI predicted mortality among pa-
tients with a hip fracture21. In the current study, patients with
higher CCI score had higher mortality, which is consistent with
previous study21. The CCI allows for the adjustment of most un-
derlying diseases, thereby minimizing their potential as con-
founding factors, but residual confounding cannot be excluded
since the collection of potential confounding factors.
A study pointed that functional status was a marker for risk of 1-
year mortality22. Assessing the PFSS of hospitalized elderly adults is
essential for providing quality care after discharge23. Costa et al6
found higher mortality in patients who were bedridden, unable to
walk, and dependent in their functional activities. After discharge,
patients who could walk again had a signiﬁcantly lower risk of
death. In the current study, we found that patients PFSS is not
signiﬁcant with survival rates. Our ﬁndings didn't consist with the
others, that could be our participants are younger than those, and
before fracture had higher functional activities, and less morbidity.
Geriatric patients often have multiple medical comorbidities
and poor bone quality and are at an age appropriate for hip
arthroplasty32. ORIF for hip fractures in geriatric patients can help
the patient mobilize and reduce pain than arthroplasty32. The
outcomes reveal a higher 1-year mortality rate of conversion to hip
arthroplasty compared with the type of ORIF33. In our study, 72.7%
of ORIF used Dynamic Hip Screw (DHS), and 28.3% used Proximal
Femoral Nail (PFN). Patients who had one or more comorbidity and
had poor bone quality received ORIF treatment more than hip
arthroplasty, which negates the need for post-operative immobi-
lization, is essential to eliminate the risk of prolonged bed rest and
traction. The result is similar to the study32. In this study, the
mortality rates for both fracture types were highest for the ﬁrst year
One Year Mortality After Hip Fracture 211after operation and declined gradually with time. The ﬁnding is
similar to previous studies32,33. However, there were no signiﬁcant
differences in mortality rates between patients of two fracture
types, and the result is same as some study31.
This study has some limitations. The major ones result from the
lack of a control group fromothermedical center, the relatively small
sample size; sampling from a hospital in southern Taiwan, and living
within 30min distance by taxi of the hospital for convenience follow
up which may not be generalized to the population as a whole.
In conclusion, elderly hip fracture patients have a high risk of
mortality. This study has shown that, at one year, COPD, diabetes,
solid tumor with metastasis, and received THR are signiﬁcant fac-
tors for one year's mortality. Identifying these important factors
could help improve patient care by identifying those at greatest risk
in the critical ﬁrst year after hip fracture surgery.
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